Background. Intramuscular fat (IMF) is an important economic trait for pork quality and a complex quantitative trait regulated by multiple genes. The objective of this work was to investigate the novel transcriptional effects of a multigene pathways on IMF deposition in the longissimus dorsi(LD) muscles of pigs.
and reduced meat quality due to the intensive selection processes used to improve pork 45 productivity. However, many excellent indigenous breeds are distributed in China, such as the 46 Thus, it will be beneficial to reveal the molecular mechanisms of IMF 49 deposition by comparing gene expression between lean and indigenous Chinese pig breeds. 50 With the rapid development of microarray and RNA-seq technologies in the last few decades, 51 researchers are now able to study many differentially expressed genes (DEGs) simultaneously in 52 a given tissue. To date, many studies concerning meat quality traits and gene expression in pigs 53 have been reported (Li et al. 2018; Pena et al. 2014; Tao et al. 2017 ). Fortunately, the relevant 54 datasets have been deposited and stored in the National Center for Biotechnology Information 55 (NCBI) Gene Expression Omnibus (GEO) database and are freely accessible to researchers 56 worldwide. However, few studies have focused on integrating and reanalyzing these datasets, 57 which contain valuable clues regarding important porcine economic traits. Thus, by integrating 58 and reanalyzing these datasets, we can provide significant insights into the molecular changes 59 associated with IMF deposition. 60 In this study, we integrated and reanalyzed three original expression profiles from the GEO 61 database based on a current popular differential gene expression analysis method. We found that 62 the AMPK pathway plays a critical role in IMF deposition. We further validated this pathway 63 through the use of quantitative real-time reverse transcription-polymerase chain reaction (qRT-64 PCR) arrays in the Large White, Berkshire and Min pig breeds.
65
66 Methods 67 GEO data collection 68 The gene expression profiles GSE24192, GSE75045 and GSE99092 (Gao et 127 The AMPK signaling pathway (ssc04152) consists of 117genes (Table S2) .In this study, 114 of 128 these genes were validated via qRT-PCR array. Of them, 40 genes were differentially expressed 129 in the Large White LD, with 22 upregulated and 18 down-regulated. The qRT-PCR results for 130 the AMPK signaling pathway are shown in Fig. 2, Fig. 3, Fig. 4 and Table 4 . A heatmap of the 131 AMPK signaling pathway is presented in Fig. 2B , and the expression patterns of the DEGs in the 132 AMPK signaling pathway among the Large White, Berkshire and Min breeds are displayed in 133 Fig. 2C .The expression patterns often keyhub genes in the AMPK signaling pathway(AMPK, 134 ADIPOR1, ADIPOR2, LKB1, CAMKKβ, CPT1A, CPT1B, PGC-1α, CD36 and ACC1) are 135 presented in Fig. 3 . Fig. 4 shows a colored map of the AMPK signaling pathway in the LD of 136 Large White pigs. Taken together, these results show that the AMPK signaling pathway is more 137 active in the Large White breed than in the Berkshire and Min breeds. 138 GO enrichment of DEGs in qRT-PCR arrays 139 The biological processes encoded by upregulated genes were involved in fatty acid oxidation, 140 lipid oxidation and fatty acid metabolic processes, while the down-regulated genes mainly 141 targeted carbohydrate metabolic processes, including glucose, hexose, and monosaccharide 142 metabolism, as well as hexose and monosaccharide catabolism (Fig. 5) 
